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Physician to Out-Patients to the Hospital for Epilepsy and Paralysis,
Regent's Park ; Patliologist to tlie Middlesex Hospital.
DURING the past three years I have had numerous
opportunities of examining cases of injuries to the spinal
cord, some of which have been particularly instructive with
regard to the relative localisation in the grey matter of
muscles of the upper extremity.
The cases which I have found roost valuable for this
purpose are those in which the chief injury has apparently
been due to haemorrhage into the grey matter, for in many
of these the lesion is sharply localised, and by careful
comparison of the muscles which are affected in different
cases, some conclusions may be arrived at regarding the
different levels from which the muscles are supplied, and
a finer analysis is thus more possible than in cases where
the injuries are more diffuse.
An interesting case of this description was admitted into
the Middlesex Hospital in 1897, under the care of Mr.
Henry Morris, who kindly allowed me to make use of
the notes.
The patient was a man who had injured his spine by
diving into a swimming bath and striking his head against
the bottom.
On admission there was weakness of all four limbs,
which was rather more marked on the right side than on













Showing power of flexiug the wrist.
FIG. 2.
Showing over extension of wrist when attempting to flex the fingers.
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the left, and it was also noted that the right hand seemed
quite helpless.
Within a day or two the general weakness of the linibs
almost entirely passed off, but the paralysis of the hand
remained.
On examination the movements of the wrist joint were
found to be normal (figs. 1 and 2), but there was complete
loss of power in all the muscles attached below this level,
i.e., the long flexors and extensors of the fingers and
thumb ; the interossei and the small muscles of the thumb.
No movement whatever could be made with these muscles,
and whenever flexion of the fingers was attempted, a very
strong over-action of the extensors of the wrist took place
(fig. 2).
Eapid wasting also occurred in the paralysed muscles.
In a short time, however, some improvement began to
take place, especially with regard to the long flexors of the
fingers and the small muscles of the thumb, and both these
groups acted to a moderate faradic current, bat the power
of flexing the first finger remained less than that of the
other three.
The long extensors of the fingers and thumb and the
interossei did not, unfortunately, join in this recovery, but
gradually wasted and lost their irritability to the faradic
current.
After the patient was able to leave the hospital he
attended regularly for some weeks to receive electrical
treatment, but finally, at his own request, this was dis-
continued.
At the time he ceased attending, it was evident that
no further recovery was very likely to take place, and the
condition was as follows :—
The long extensors of fingers )
and thumb [... Eemained paralysed.
The interossei J
The long flexors of fingers
and thumb ... ... ... Partially recovered.
The small muscles of the
thumb ... ... ... ... Recovered.
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With regard to the nature of the lesion in this case,
there was no doubt a slight transverse injury to the cord
at the time of the accident, as shown by the temporary
paralysis of all four limbs, but the more permanent effects
were in all probability caused by a localised haemorrhage
into the grey matter which evidently chiefly affected those
nuclei which govern the muscles of the hand, and caused no
disturbance of sensation beyond some slight thermal anaes-
thesia, such as so often accompanies a lesion of this descrip-
tion. The interest of the case, with regard to the localisation
of muscles, lies in the fact that while the muscles of the
wrist entirely escaped, all those below it were more or less
affected, and we therefore see that the nuclei which supply
the long flexors and extensors of the hand are definitely
separated from, and probably situated at a lower level
than, those which supply the muscles of the wrist-joint.
A comparison of this case with another one of a some-
what similar nature, which, through the kindness of Mr.
Andrew Clark, I have recently had an opportunity of
examining, further shows the relative position which the
nuclei of the loug extensors and flexors occupy in the spinal
cord.
The case was one in which there was wasting of the
muscles of both hands, accompanied by extensive loss of
thermal and painful sensations, while those of touch were
preserved, and therefore, like the first case, the lesion was
probably ode of haemorrhage into the grey matter. But,
whereas in the first case the long flexors and extensors
of the fingers were affected with the small muscles of the
hand, while the muscles of the wrist escaped; in the second
case the small muscles of the hand were alone affected, and
the long extensors and flexors escaped completely.
The fact that in the one case the flexors and extensors
of the fingers shared the same fate as the small hand
muscles, and in another shared the fate of the wrist
muscles, clearly points to the supposition that their nuclei
are placed in an intermediate position between those of
the other two.
The result of the first case also suggests that there
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is probably a close relation between the long extensors and
the interossei, since these were the two groups which re-
mained permanently paralysed.
Another case of injury to the spinal cord, the notes
of which I have unfortunately mislaid, led me to think that
the motor cells for the extensor carpi radialis are situated
at a higher level than those of the extensor carpi ulnaris.
The following diagram illustrates the relative positions of
the various nuclei as suggested by the cases which I have
observed.
. . . Extension of) Extensor carpi radlalU






I relation between tiie
f long extensors and
the interosael.
- Small muscles of
hand.
FIG. 3.
It is generally assumed that the group of muscles sup-
plied by a given root is the same as that supplied by the
corresponding segment of the spinal cord; but this is not
necessarily so, and the above cases indicate that the
representation of muscles in the cord is much more widely
distributed than that of the roots, and that the latter are
made up of fibres converging from their anterior comua at
different levels of the cord.
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With regard to the root distribution, according to most
clinical records the extensors of the wrist and fingers are
supplied from the seventh cervical root, the flexors of the
wrist and fingers from the eighth, and the interossei and
other small muscles of the hand from the first dorsal,
whereas the cases above quoted show that in lesions of the
anterior cornua the flexors and extensors of the fingers may
be affected independently of the muscles of the wrist, and
also independently of the small muscles of the hand.
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